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An example of CFD application in the seal area is described. This effort 
consisted of optimizing specific seals in SSME-ATD and resulted in design of a 
seal tested at Pratt and Whitney which demonstrated 30% lower leakage than 
standard design at the same clearance. This example shows the potential of 
identifying seal geometry parameters which reduce internal flow leakages 
detrimental to component and turbopump efficiencies. This information can 
then be used to develop an analytical design procedure for controlling leakage 
in any given application or environment. 
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COMPUTATIONAL FLUID DYNAMICS 

Significant Computing Power Available 



CFD ANALYSES OF TURBOPUMPS 

Seven Areas Of Analysis Identified As Important 
For Successful Turbopump Design 


Fuel pump interstage Turnaround ducl/hol gas 

diffuser/crossover manifold interface 
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SSME-ATD FUEL PUMP CAVITY 

Minimize Leakage 



Overall original B1 Seal configuration. 
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Streamline pattern within the idealized 
original cavity. 



Design dimensions for Ibe B1 Seal 
configurations. 


X/l 

0 . .2 .4 .6 .9 1 . 



Streamline pattern within the $,eal 8 cavity. 


ATP HPOTP INTERNAL FLOW MGMT 

Bearing And Turbine Coolant Flows 


Roller Bearing Coolant Flow 
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